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Ihe racetrack nicrotron (Rl?4) offers a n@o~of
unique admtaom as ●n elec:ron accelerator’for
cnargics stove about 50 W’. Or particular Interest
to the U6S-LASL prnjcct is chat available hfgh+ow~r
rf teCIIPIQJM olfer thp possibility of bufldlnga
corltlnuous-hmve (cw) :nlcrotron.ttigh-energyCWRIH’S
Jre extmt+4 ts be of trc”lcndaus Import;ncc In rwcloar
physics.1 At prcscut t~a ck RIH’s aro In opcratfon:
WL-2, a t6 F!!Y, 6 pasc machinn at tlm Universityof
llli~olswhich uses s su cl”condu:tirrgacceleratlnq

!scctlon,a and MAW-1. a 4 W, ?0 pmcochlnc at
hint, Gemny r!IlclI usec a roors tmfmaturc. rr XC61*
eratinfl stru:ture. a CW fM’nJ@Ct fS ●lso using room
tm:rdrature rf tech~olo. }. kilth It, we mp~t to

ilchfcvo tcm tWrCfI:S o SGb’Cral hiindrodG!crowpwos,
llmlt@d by ‘Mmblm,up.’’s’t’t If :hecvpecced curr~nt
IS {nd@Gd c~:efncc, the ;otiarconvkrclcn cfficleucy
(flotn the AC paxtr I!no to the %ea=) can be ton fwcenf
or hiqhcr, dricli fs cm;ctlti\’@ wltharnd@rn (oulsed)
el~ctron I[t?car accolc~.alor (Ilnac). Other advantaam
af tf~@ fllllcom;arcdto a lfnac are: craallerboao
csittance and ●orgy spread, much tmpmtod energy
s!abtllty, and r?duced comtruction tnd eperatlu
costs. !Iheonly applications fork%ictr theR?N s
Il:rcrlor to tho Ilnac srr those Iequlr!ng very high
pJIS@d currents, such hS neutron RmQlltmnmlr9 Inuhlrh
Fliuri.nf..fligllttmrlmlqws AIO u~nd.

7hE i:;~tus fcr the pre:mt !M-lA$l.proJ~ct fs
the per:-i:~o nee: for a 1 to 2 Gel, ck, i!i$h curremt
electron acctler~tor for nuclear physic% res~arch.:
The cost ●ccnmical my t~ build suctl a ~chlne HOIJld
ba :C US* z rrcilcu:~tir!s scheme, •i:h~r m t?ltlm,
eSFi.ClGlly -r tne highest en~rgl~s, s dcuble sl~ed
oicrxron.i A recent ~tud ‘ hks show th~t a 2 GeV

idcuhle sided r!’icrctrsn cov d be built for abcuL cfta
hhlf th CCSL Of th@ test prort!s!n~ a]tWna:iVe, a
comehtionfil Guls@d rf Ifncc ml a pJlse-ctre:cher
stcmge ring. lnaddltion. the microtrcnarproach
pmim to provide better te&lqualiTy arid stab!lity,
mailer ●n~rgy s~read, energ} var!atllity over J wider
rang~n racre total h~aa current (allntiing several
simultaneous vsmrs or tl:e mchine), md r~dxced Spela”
tfng cost. Itta g:al cf ow project is tu C&temir.s
the feaslbilicy uf an ace leratCr Or this tyre. Ke
nrJst dete~lne tt!ob@a=-~i~\rJp-iapXed current lin[t
of soch a ~chine by a csa>ifiation of zeaslJr~entt and
c#lcxl&tioIIs. and dev@lo? the requi~ed t?chnclogy.
espe:lally ● suitable rf ~cccleratfn~ strurtur~o n
majw part of our prcj~ct is to Cesirn, tuild, and
o;erats a c-d ziclotron of rcasouablo size in ord?r to
deaons?r=te viable solutions to the technological
probl?.hs al;d mtkc the ncressary measur-~ncs cf bcwa
blohap rrc~artles. ll?is dt~nctratton Atcelerater
will be ar, lilf4 wtr-h 15 passes, a final eEergy of at
least lf!5W anda design currmt capabilit). of 550vA..
.Thisacceleratcr, whlchwfll bedes~ribed in this
re;~rt wI1l Se a p:nerful reeearch tocl in its or.~1
ri~ht Inr mclmar fillyelrcam4 otlwr Aprliratlom.

Hicmsron ksjgE— -- .-.-..

M a racetrack cticrotron,. the beam Is returnd
to Shearceleratiu cectlcn by unirem-ffeld ●nd

!nwets, M smwn n figure 1. On successive ~assos.
the bemoust pass throuah the atcelwatino section
naar the same ‘resmmnt= phacs, # , of the rf field.
TtI{gresGnanCeCorldltlmiCM bo 6MpI.@Rcd tIy clm
Inlatloll’

(7r:c)Nroc Qr r dam 1 (1)

hhm Lb’ cm o Is the resorknt ellery &ln @r past.
!,! ~L Is the rf fr$c s~ace wavelength (1 .* 6ca , P 1s

the cnd+wguet field strength,md w the Iiamonie
mder. Ke hwo chosen to use v w 2, whlch~k~$ tha
spaciug bctkocn successive r~turn paths d s WG w
8.019cm (hhena w eloctlon veloclty/c - 1). lhis
spacing {s sufffclefit to allow installtitionof lMe-
pwdcnt staoring ano forusslng elmJencs M tem
diagr,ost!c lnstrumntatiell on e~ch rc:urn path. I}IQ
mjor disadvantage or v = 7 c~%;gred to v = 1 IS
reducsd longitudinal phase acceptance. ewusoef
thlc, we dnnahd very gcrr! en?ray and plwe ctabllft)
and a mall Impltmtiual FIIasm oaittmra nf rho Ill-
Jmrtpd baa.
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frequency irlcr?asesthe shunt iwpe%nce of the accelera- c
ting structul”e,th~s tend!n~ ta reduce th? electrical
power de?~nd. III[Onsidorillgthece factors, we have
chosen an 5-ba9d fre+ucncy, ~;hicnalso allo~c multipie
si~u]tanpauc high-current beaIus(ab:ained by sub-
h21mGic rf beam split:in~), Kith the resulting 2, 3,
or 4 Beans still a~pmring to be e:seritialljcoiltirwwc
to most experimwts. Ittespecific c!m{ce of rf fl.e-
quency, ?3S0!%2, is dictated by t~e calmleric~l
avai]~bllity of ● high pow’ (450 k$’)cw klyctron with
reasonable (5SS) electrical efficic(lcj. One k]ystrcn
proiides the rf pos?r for the inj~ctor liII:.” (5 Hei’),
?he cmin accelel”atingcection (12 WV CM2rPd;s). ;IIrt

flI* powe.-o{ipn to tha slprtwflF03m (1OI kll).

----

shotinin fioure 7, has bean cte~!?loped Mtich hac iJ
calculated field unifeonity of tctter thJn tNO parts

in 10”. not cnlj at tk}eocmir,s]field strengtl~ of 1.0
h~~~, but also ovs!ra M!6C rar,geup totbcut 1.3

. ~ha des{gn incorpor~tes a reverse-flold
active claap n~ecel to elimlnate undesirable veiticai
dcfocusslrq fn Me fringir,~field,] lr?spit? CJfthe
exi’ech?de:Ce]lent Unlfcmity ef tilef{eld. we pla!l
to inrlude cnrr~:ting coilc of the pr{ntod circuit
board t~pe’2 to cc!npensatef’v m.lchir?irroe?rorc and
Gth4r iW*~’f@rtinlm tJPtma) h~ ptwrwt iII tlim artual
Hllg[[otc.
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fisure ?. sho~s tlw CAh stru:tul-e Kith the hasl,e,c
surported in pairl fro= l-ehtped ckp~orts. (Il,ere
ata fnut cllprntra. •JSII~l l.. %rard apimllrl,al t, . ffi,
etch paiI of washers.) lh? radial portion o~ CiIe
s~FpnrLc lies alcIIc an ●qulpotefltlal of tlw accelrra-
tillg Moe electric field, allc?M lonqitadinal porti:ll
Is in a rofion of low ●lectric field. ConsEq:el,t]\-.
this typ~ Of supn>rt millici:es tilt perturbaticm of
the Gcceleratinq JTcde. He-ever, tlles,t cll?portt
sigllific:lltl) p~rturb UIP coupl ino cade. Left un:cz-
~imatq, t!,eSQ Jerturjaticns •?u~d open a ctop band
in the IK)de Sppcttur an~ cr6Jta t FilPvcl distr{htlrw
ffl tne excisaticn Of tl,e 2CCElelaglnQ cells. Ry
ex;effrralltlng ~ltil the $ao;.c.tly Cf a loa-pafier :e;t
S@Ctifift, a technique Ilat Feen devetG:PG to cwmtpract
t!lese p~rtut’batlanso ““I .? ;eomti~ nf tile C.I”m”(wi:lr.,, r
wnel,or cJI13fIrrI,?Q) k,~c mrtiulizmti ni)it rl- aid 51 flm
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